###### Strengths and limitations of this study

-   Ours is the first trial to examine the effect of emotional content on video sharing among health professionals.

-   As there was no way to detect email forwarding or video sharing precisely, there was a chance of misclassification in the outcome assessment and sharing might have been overestimated or underestimated.

-   We took other possible scenarios for detecting video sharing into account in sensitivity analyses using different types of data.

-   We learnt from this trial that when disseminating an online video by email, only a small group of people watch the video. Hence, dissemination via email might be inefficient unless a better way is developed to improve video viewing rate.

Introduction {#s1}
============

Research results with important implications for public health must be disseminated widely. However, current dissemination strategies such as continuing medical education and the distribution of guidelines do not achieve rapid global dissemination. The internet provides opportunities for rapid dissemination at low cost, especially if recipients share information online. Brief online videos could help doctors to keep up to date and draw their attention to new evidence. Research on the potential of online videos as a dissemination tool is emerging.[@R1] Because person-to-person sharing accounts for nearly half of the view counts of newly uploaded videos,[@R3] understanding why people share online content is important.

A strong emotional narrative is believed to promote information sharing.[@R4] A randomised trial of the effect of emotional content on online sharing by university students found that strong emotions, such as happiness or anger, increased sharing.[@R8] However, our systematic search failed to identify any trials in health professionals. We conducted a randomised controlled trial of the effect of emotional content on video sharing among health professionals and researchers.

Methods {#s2}
=======

Study design {#s2a}
------------

The DIFFUSION (Disseminating Findings Fast Using Online videos) trial is a two-arm randomised controlled trial. We compared two online videos providing background information about the WOMAN trial, a large international trial of tranexamic acid in postpartum haemorrhage. The videos were the same length (approximately 2.5 min) and had the same content. However, the intervention video had more emotional impact (an interview with a postpartum haemorrhage survivor and her husband) than the control video (the interviewer describes their experience). A difference in the emotion impact of the videos had been established in a cross-over trial prior to the DIFFUSION trial (see online [supplementary file 1](#SP1){ref-type="supplementary-material"}). The videos were uploaded on a closed YouTube channel and the trial was conducted online. We sent participants an email message with a link to the allocated video. We invited them to watch the video and to forward it to their colleagues if they found it helpful. We prepared a computer programme to monitor access to the videos. We had previously conducted a pilot trial to test the eligibility of the trial procedure for the main DIFFUSION trial. Based on the lessons learnt from this pilot trial, we estimated the sample size and prepared the invitation email.
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This study was approved by the ethics committee of the London School of Hygiene and Tropical Medicine (reference no. 8850). The study is registered as ClinicalTrials.gov NCT02109159 and the protocol was submitted prior to the start of this study (now it is 'Completed\' and results are available on the website of ClinicalTrials.gov).

Sample size estimate {#s2b}
--------------------

We estimated that 10% of emails would be forwarded.[@R9] In the pilot trial, we found that only 14% of those to whom we sent the email watched the videos. On the basis of these proportions, we estimated that a study of 7000 participants would have 90% power to detect a 7.5% difference in forwarding at the 5% level of significance.

Participants {#s2c}
------------

Health professionals and researchers (obstetrics, gynaecology and midwifery) with an email address apart from those in countries where access to YouTube is banned (China,[@R14] Iran,[@R15] Pakistan,[@R16] Turkmenistan[@R17]) were included. Three trial assistants screened obstetrics and gynaecology and midwifery journals published between 2013 and August 2014 for author email addresses. We also included health professionals who had expressed an interest in joining the WOMAN trial.

Randomisation and masking {#s2d}
-------------------------

Eligible email addresses were assigned sequential identification numbers (ID numbers). An independent statistician, who was masked to the email addresses, allocated the ID numbers to the intervention or control group using a computer-generated allocation sequence (1:1 randomisation). Outcome assessment and data analysis was also masked to the names and email addresses of participants as well as intervention allocation.

Invitation email {#s2e}
----------------

In the pilot trial, we used Google mail merge service to send personalised mass email messages to trial participants from Gmail accounts created for the study under the name of a Professor at the London School of Hygiene and Tropical Medicine (LSHTM). In the main phase, we sent emails from an email account of LSHTM under the name of the coordinator of this trial (JK) using a mass email service, Campaign Monitor. We assumed it was more likely that participants would open an email from a university account than from a Gmail account. We also altered the subject line and the main text of the email message to make them more attractive and encourage the recipients to open the message and click on the link to the videos (see online [supplementary file 2](#SP2){ref-type="supplementary-material"}). Wainer and colleagues found curiosity is a key to attract recipients to open the email.[@R18] On the other hand, busy recipients may prefer subject lines that indicate the content of the message. Therefore, we composed a subject line that suggested the content of the email and that might make the recipients curious.
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Outcomes {#s2f}
--------

The primary outcome was video sharing. The secondary outcome was views generated from video sharing by each participant. Each participant received a unique link to the allocated video with an ID number, by which we recognised their access to the videos. Using the data collected by the computer programme, we judged that the video was shared by participants if there was multiple access to the video from the same ID number by more than one IP address (defined as different device in this study). As for the secondary outcome, we counted the number of views from different devices with the same ID number.

The number of views that mainly resulted from video sharing declines towards zero within 14 days of upload.[@R3] Therefore, we used the data collected until 15th day of sending the email for the analyses.

Statistical analysis {#s2g}
--------------------

We used a standard χ^2^ test as the primary test of statistical significance of the effect of the intervention on video sharing and calculated risk ratio with 95% CIs. We conducted a t-test and a Mood's median test[@R19] to test the statistical difference in the mean and median of the number of views generated as a result of video sharing by each participant, respectively. We conducted all analyses on both intention-to-treat (ITT: allocated video) and per-protocol (PP: viewed video) bases.

Results {#s3}
=======

We randomised 8353 email addresses, 4178 to the intervention and 4175 to the control video. Emails were sent on 20 November 2014 and data were collected until 4 December 2014. A total of 221 (5.3%) intervention participants watched the video and 215 (5.2%) control participants. The video viewing rate was much lower than that of the pilot trial (14.0%). [Figure 1](#F1){ref-type="fig"} shows the trial profile. The baseline characteristics were balanced between intervention and control participants ([table 1](#T1){ref-type="table"}). As only names, email addresses and affiliations of participants were available from the journals, we cannot examine sociodemographic characteristics of participants.

![Flow diagram of participants.](bmjopen-2017-019419f01){#F1}

###### 

Characteristics of all participants randomised

                                    Intervention video   Control video
  --------------------------------- -------------------- ---------------
  All participants randomised       4178                 4175
  Country                                                
    Low-income countries            464 (11.1%)          457 (11.0%)
    Lower-middle-income countries   934 (22.4%)          844 (20.2%)
    Upper-middle-income countries   507 (12.1%)          543 (13.0%)
    High-income countries           2273 (54.4%)         2331 (55.8%)
  Source of contact                                      
    WOMAN trial contact list        1308 (31.3%)         1263 (30.3%)
    Journals                        2870 (68.7%)         2912 (69.8%)

###### 

Characteristics of those who watched the videos

                                       Intervention video   Control video
  ------------------------------------ -------------------- -----------------
  Participants who watched the video   221/4178 (5.3%)      215/4175 (5.2%)
  Country                                                   
    Low-income countries               41 (18.6%)           29 (13.5%)
    Lower-middle-income countries      67 (30.3%)           58 (27.0%)
    Upper-middle-income countries      26 (11.8%)           34 (15.8%)
    High-income countries              87 (39.4%)           94 (43.7%)
  Source of contact                                         
    WOMAN trial contact list           102 (46.2%)          89 (41.4%)
    Journals                           119 (53.9%)          126 (58.6%)

In the intervention group, 1.1% (44/4178) of those who were randomised shared the video, and 0.9% (37/4175) of those who were randomised shared the control video (risk ratio 1.2 \[95% CI 0.8 to 1.8\], p=0.44). In the intervention group, 19.9% (44/221) of those who watched the video shared it, and 17.2% (37/215) of those who watched the control video shared it (1.2 \[0.8 to 1.7\], p=0.47). [Table 2](#T2){ref-type="table"} summarises the results.

###### 

Number of sharing

  -------------------------------------------------------------------------------------------
                           Intervention video   Control video    Risk ratio\        P value
                                                                 (95% CI)           
  ------------------------ -------------------- ---------------- ------------------ ---------
  Shared/allocated (ITT)   44/4178 (1.1%)       37/4175 (0.9%)   1.2 (0.8 to 1.4)   0.44

  Shared/watched (PP)      44/221 (19.9%)       37/215 (17.2%)   1.2 (0.8 to 1.7)   0.47
  -------------------------------------------------------------------------------------------

The average number of views generated as a result of video sharing by the participants in the intervention group was 0.04 (95% CI 0.01 to 0.07) and by those in the control group was 0.03 (0.01 to 0.05). The difference between the two groups was 0.01 (−0.02 to 0.04, p=0.53). The average number of views generated by the participants who watched the intervention video was 0.7 (0.2 to 1.2) and by those who watched the control video was 0.5 (0.2 to 0.9). The difference between the two groups was 0.2 (−0.5 to 0.8, p=0.56). The median number of views was zero in both groups. [Table 3](#T3){ref-type="table"} summarises the results.

###### 

Mean number of views generated

                        Intervention video (95% CI)   Control video (95% CI)   Difference (95% CI)    P value
  --------------------- ----------------------------- ------------------------ ---------------------- ---------
  Mean of views (ITT)   0.04 (0.01 to 0.07)           0.03 (0.01 to 0.05)      0.01 (−0.02 to 0.04)   0.53
  Mean of views (PP)    0.7 (0.2 to 1.2)              0.5 (0.2 to 0.9)         0.2 (−0.5 to 0.8)      0.56

[Figure 2](#F2){ref-type="fig"} presents the distribution of the number of views generated by participants. Most participants did not share the video. The histograms do not include those who did not share the videos.

![Distribution of the number of views each participant generated.](bmjopen-2017-019419f02){#F2}

Discussion {#s4}
==========

There was no significant difference in forwarding between the videos. Because only 5% of participants watched the videos, the number of outcome events (forwarding) was low and the trial had low power. However, absence of evidence is not evidence of absence and further studies are needed to confirm or refute an effect on sharing.

Before conducting the trial, the email message was only considered as a tool to deliver the videos. However, it turned out to be an important aspect. One possible reason for the low viewing rate is that some of the participants in the main trial participated in the pilot trial. We included those who had not opened the email in the pilot study and these recipients might have been least likely to open an unsolicited email. Another reason could be the name of the sender changed from a professor in the pilot trial to a trial coordinator in the main study. In retrospect, more attention should have been paid during the process of developing the invitation email to the name under which the emails were sent, which email addresses were used, and the subject line and main text of the email.

Ours is the first trial to examine the effect of emotional content on video sharing among health professionals. Participants were randomised and allocation was well concealed. As there was no way to detect email forwarding or video sharing precisely, we defined 'access from a different IP address (device)' as 'access from different person' for the outcome assessment. However, this raised the risk of misclassification in the outcome assessment as the same person could access the video from different devices (e.g., computer and smartphone). Another issue is that we cannot always identify different devices from IP addresses because some organisations have only group IP address open to public but not individual IP address. There were different possible scenarios, but we could not confirm which case each access was. Therefore, sharing might have been overestimated or underestimated. We took other possible scenarios into account in sensitivity analyses using data of the type of device and time of access collected by the computer programme (see online [supplementary file 3](#SP3){ref-type="supplementary-material"}).
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We learnt from this trial that when disseminating an online video by email, only a small group of people watch the video. Hence, dissemination via email might be inefficient unless a better way is developed to improve video viewing rate.

To obtain a more precise estimate of the effect of an emotional online video on sharing, another randomised controlled trial with a sufficient number of people who watch the videos is required. As we learnt from this trial, increasing video viewing rate is difficult. To improve the video viewing rate when conducting another trial using emails, we need to explore factors in email subject lines and main texts that encourage recipients to open it and click the link. A study to examine the factors associated with email opening and link clicking is needed.
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